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1
OIL FILTER SYSTEM FOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority of Korean Patent
Application Number 10-2012-0155370 filed Dec. 27, 2012,
the entire contents of which application are incorporated
herein for all purposes by this reference.

BACKGROUND OF INVENTION

1. Field of Invention

The present invention relates to an oil filter system for a
vehicle, and more particularly, to an oil filter system for a
vehicle for collecting engine oil by using fluidity of blow-by
gas.

2. Description of Related Art

In general, an internal combustion engine is a device for
generating power by receiving air and fuel inside the engine
and combusting the air and the fuel. When the internal com-
bustion engine is operated, blow-by gas is generated in a
compression stroke and an expansion stroke. Particularly, the
blow-by gas is mostly generated in the compression stroke,
and is partially generated in the expansion stroke.

The blow-by gas is gas discharged to a crank case through
a gap between a cylinder and a piston in the compression
stroke and the expansion stroke of the engine. The blow-by
gas degrades engine oil which may cause rusting an internal
side ofthe engine. Further, an internal side of a cylinder block
is under high pressure by the blow-by gas. Accordingly, when
the blow-by gas flowing into the cylinder block is not
smoothly circulated, a malfunction is generated in driving the
engine, so that the engine may be stopped or cause an explo-
sion.

In order to prevent the aforementioned problem, a method
of rapidly discharging the blow-by gas to the outside is used
in the related art, but a method of resending the blow-by gas
to a suction system has been recently used in order to prevent
air pollution. That is, a method of supplying the blow-by gas
to a combustion chamber and re-combusting the blow-by gas
has been used. A device for re-combusting the blow-by gas by
circulating the blow-by gas generated during an operation of
the engine to the combustion chamber to prevent the blow-by
gas from being leaked to the outside of the crank case is
referred to as a crank case ventilation system.

The crank case ventilation system has been widely applied
to a head cover covering the cylinder of the engine. In the
general crank case ventilation system in the related art, the
blow-by gas is primarily supplied from the crank case to the
cylinder head through a through-path formed between the
crank case and the cylinder head. Further, the blow-by gas
supplied to the cylinder head is supplied to an intake mani-
fold, and is supplied to the combustion chamber through an
intake port.

As described above, the blow-by gas is collected at an
intake device of the engine. Here, a filter device may be
included in order to remove fine engine oil contained in the
blow-by gas. The engine oil collected at the filter device is
collected at an oil pan included in a lower portion of the
engine through a collection pipe.

The fine engine oil contained in the blow-by gas is col-
lected at the filter device by a flow of the blow-by gas accord-
ing to a change in pressure inside the crank case. Particularly,
two pistons simultaneously move up and down in a two cyl-
inder engine, so that a change in pressure inside the crank case
may become severe.
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When the pressure inside the crank case is increased, the
blow-by gas may move from the inside of the crank case to the
outside, and when the pressure inside the crank case is
decreased, the blow-by gas may move from the outside of the
crank case to the inside of the crank case. Accordingly, an
engine oil filter system actively using fluidity of the blow-by
gas is demanded.

In the meantime, when the blow-by gas containing the fine
engine oil is supplied to the combustion chamber, a quantity
of carbon generated during the combustion of fuel-air mix-
ture is increased, and durability and combustion efficiency of
the engine may be degraded.

The information disclosed in this Background section is
only for enhancement of understanding of the general back-
ground of the invention and should not be taken as an
acknowledgement or any form of suggestion that this infor-
mation forms the prior art already known to a person skilled
in the art.

SUMMARY OF INVENTION

The present invention has been made in an effort to provide
an oil filter system for a vehicle for collecting engine oil by
using both of bidirectional flows of blow-by gas. Further, the
present invention has been made in an effort to provide an oil
filter system for a vehicle for decreasing the consumption of
engine oil and simultaneously improving performance of an
engine.

Various aspects of the present invention provides an oil
filter system for a vehicle that can be provided at a cylinder
block of an engine for collecting an engine oil from a blow-by
gas generated in a crank case. The oil filter system may
include a blow-by path configured to recirculate the blow-by
gas so that the blow-by gas generated in the crank case is
combusted together with a fuel-air mixture, a filter case that is
a space formed between the crank case and the blow-by path,
a filter partition disposed to divide the filter case into two
spaces, and configured to collect the engine oil contained in
the blow-by gas, and an oil pan mounted in the cylinder block
for collecting the engine oil that have been collected by the
filter partition. The filter partition may be formed to collect
the engine oil in a forward direction flow and a reverse direc-
tion flow of the blow-by gas.

The oil filter system may further include a forward baffle
plate that spatially separates the crank case from the filter case
and a reverse baffle plate that spatially separates the filter case
from the blow-by path. The forward baffle plate and the
reverse baffle plate may be formed with pores through which
the blow-by gas passes.

The filter partition may include a filter pore comprising a
plurality of pores through which the blow-by gas passes, and
a counterflow prevention hump protruding along a circum-
ference of the filter pore, wherein the blow-by gas passing
through the pores of the forward baffle plate is in contact with
one surface of the filter partition, the blow-by gas passing
through the pores of the reverse baftle plate is in contact with
the other surface of the filter partition, and the filter partition
collects the engine oil when the blow-by gas is in contact with
the filter partition.

The engine oil collected at the filter partition may be
dropped by weight, and may be collected at the oil pan
through an oil collection port. The oil collection port may
include a forward oil collection port facilitating collection of
the engine oil that has been collected in the one surface of the
filter partition, and a reverse oil collection port facilitating
collection of the engine oil that has been collected in the other
surface of the filter partition.
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The counterflow prevention hump may be formed to pre-
vent a counterflow of the blow-by gas passing through the
filter pore when the blow-by gas is the forward direction flow
and/or the reverse direction flow. The forward baffle plate and
the reverse baffle plate may be integrally formed with the
cylinder block. The cylinder block may be formed such that a
space in which the oil pan is mounted, the crank case, the filter
case, and the blow-by path are spatially separated from each
other.

The methods and apparatuses of the present invention have
other features and advantages which will be apparent from or
are set forth in more detail in the accompanying drawings,
which are incorporated herein, and the following Detailed
Description, which together serve to explain certain prin-
ciples of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a configuration diagram of an exemplary oil filter
system for a vehicle illustrating a forward direction flow of
blow-by gas according to the present invention.

FIG. 2 is a configuration diagram of an exemplary oil filter
system for a vehicle illustrating a reverse direction flow of
blow-by gas according to the present invention.

FIG. 3 is a perspective view of an exemplary filter partition
according to the present invention.

DETAILED DESCRIPTION

Reference will now be made in detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
present description is not intended to limit the invention(s) to
those exemplary embodiments. On the contrary, the
invention(s) is/are intended to cover not only the exemplary
embodiments, but also various alternatives, modifications,
equivalents and other embodiments, which may be included
within the spirit and scope of the invention as defined by the
appended claims.

FIG. 1 is a configuration diagram of an oil filter system for
avehicle illustrating a forward direction flow of blow-by gas,
FIG. 2 is a configuration diagram of the oil filter system for
the vehicle illustrating a reverse direction flow of blow-by
gas, and FIG. 3 is a perspective view of a filter partition
according to various embodiments of the present invention.

Here, a forward direction flow of the blow-by gas is defined
as a flow by which the blow-by gas is discharged from the
crank case 22 when pressure of the crank case 22 is high.
Further, a reverse direction flow of the blow-by gas is defined
as a flow by which the blow-by gas flows into the crank case
22 when pressure of the crank case 22 is low. Particularly,
since two pistons simultaneously move up and down in a two
cylinder engine, a change in pressure of the crank case 22 is
severe, so that the forward direction flow and the reverse
direction flow of the blow-by gas may be actively performed.

As illustrated in FIGS. 1 and 2, the oil filter system 10 for
the vehicle according to various embodiments of the present
invention includes a forward baffle plate 16, a reverse baffle
plate 18, and a filter partition 40. Further, the oil filter system
10 is divided into four spaces, in which a crank case 22, a filter
case 11, a blow-by case 24, and an oil pan 30 are mounted, by
a shape of a cylinder block 20.

The forward baffle plate 16 is disposed between the crank
case 22 and the filter case 11. Further, the forward baffle plate
16 may be integrally formed with the cylinder block 20. One
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will appreciate that such integral components may be mono-
lithically formed. Further, the forward baftle plate 16 is
formed in a plate shape including two surfaces such as two
wide surfaces, and pores 17 passing through the two wide
surfaces are formed in the forward baftle plate 16. Here, the
pore 17 passing through the forward baffle plate 16 may be
called the forward pore 17. The forward pore 17 allows the
crank case 22 and the filter case 11 to communicate with each
other.

Thereverse baftle plate 18 is disposed between the blow-by
case 24 and the filter case 11. Further, the reverse baffle plate
18 may be integrally formed with the cylinder block 20. One
will appreciate that such integral components may be mono-
lithically formed. Further, the reverse baffle plate 18 is
formed in a plate shape including two surfaces such as two
wide surfaces, and pores 19 passing through the two wide
surfaces are formed in the reverse baffle plate 18. Here, the
pore 19 passing through the reverse baffle plate 18 may be
called the reverse pore 19. The reverse pore 19 allows the
blow-by case 24 and the filter case 11 to communicate with
each other.

The filter partition 40 is provided in the filter case 11.
Further, the filter partition 40 is formed in a plate shape
including two surfaces such as two wide surfaces. Further, the
filter case 11 is divided into a first space 13 and a second space
15 by the filter partition 40. Further, the filter partition 40 is
disposed so that one surface of the filter partition 40 faces one
surface of the forward baffle plate 16, and the other surface of
the filter partition 40 faces one surface of the reverse baffle
plate 18. Here, the first space 13 is a space between the filter
partition 40 and the forward baffle plate 16, and the second
space 15 is a space between the filter partition 40 and the
reverse baffle plate 18.

The filter partition 40 includes a filter pore 42 and a coun-
terflow prevention hump 44, an example of which is illus-
trated in FIG. 3. The filter pore 42 includes a plurality of pores
through which the blow-by gas passes. Further, the filter pore
42 may be formed in a substantially circular shape.

The counterflow prevention hump 44 protrudes along a
circumference of at least one pore of'the filter pore 42 or along
a portion of a circumference of at least one pore of the filter
pore 42. Further, the counterflow prevention hump 44 is
formed in one surface and the other surface of the filter
partition 40, and substantially perpendicularly protrudes
from the one surface and the other surface of the filter parti-
tion 40. That is, the counterflow prevention hump 44 may
have a substantially hollow cylindrical shape protruding
along the circumference of the filter pore 42. Further, the
blow-by gas selectively flows in a forward direction or a
reverse direction by the pressure of the crank case 22, and the
counterflow prevention hump 44 is formed to prevent the
blow-by gas passing through the filter pores 42 according to
the flow of the blow-by gas in the forward direction or the
reverse direction from counter-flowing.

The oil pan 30 is mounted in the cylinder block 20 to be
disposed at a lower side of the filter case 11. Further, an oil
collection port 31 is formed at the cylinder block 20 and the
oil pan 30 so that the inside of the o0il pan 30 communicates
with the filter case 11. That is, the oil collection port 31 is
formed to pass through the cylinder block 20 forming a lower
surface of the filter case 11 and an upper surface of the oil pan
30, which is in contact with the lower surface of the filter case
11. Further, the oil collection port 31 includes a forward
collection port 33 formed so that the first space 13 of the filter
case 11 communicates with the inside of the oil pan 30, and a
reverse collection port 35 formed so that the second space 15
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communicates with the inside of the oil pan 30. That is, at
least two o0il collection ports 31 may be formed.

In the meantime, the crank case 22 is a space in which a
crank shaft of the engine is disposed, the cylinder block 20 is
integrally formed or configured so that a plurality of cylinders
and the crank case 22 are formed, and the oil pan 30 is a device
installed at a lower side of the cylinder block 20 to store
engine oil EO. One will appreciate that such integral compo-
nents may be monolithically formed. The cylinder block 20,
the crank case 22, and the oil pan 30 are known in the art, thus
a more detailed description will be omitted.

The blow-by gas is gas discharged to the crank case 22
through a gap between the cylinder and the piston in a com-
pression stroke and an expansion stroke of the engine. Fur-
ther, the blow-by gas contains fine engine oil EO. The blow-
by gas is known in the art, thus a more detailed description
will be omitted.

The blow-by case 24 is a space formed to achieve smooth
flow of the blow-by gas. Further, the blow-by case 24 com-
municates with a suction system. That is, a blow-by path 26 is
formed in the cylinder block 20 so that the blow-by case 24
communicates with the suction system. Further, the blow-by
gas moves between the blow-by case 24 and the suction
system through the blow-by path 26. That is, the blow-by gas
is supplied to the suction system to be recirculated to be
combusted together with fuel-air mixture.

A check valve may be provided at the blow-by path 26 to
prevent the blow-by gas from backwardly flowing from the
suction system. However, the blow-by path 26 is not limited
to the blow-by path 26 including the check valve, and may be
variously modified and applied to adjust the pressure of the
crank case 22 by a person of an ordinary skill in the art.

When the pressure of the crank case 22 is increased, the
blow b gas generated in the crank case 22 moves to the suction
system by sequentially passing through the filter case 11, the
blow-by case 24, and the blow-by path 26. Further, when the
pressure of the crank case 22 is decreased, the blow-by gas
staying in the blow-by path 26 and the blow-by case 24 moves
to the crank case 22 via the filter case 11. The flow of the
blow-by gas is illustrated with an arrow in FIGS. 1 and 2.

Hereinafter, the forward direction flow of the blow-by gas
will be described in detail with reference to FIG. 1. When the
pressure of the crank case 22 is increased, the blow-by gas
generated in the crank case 22 moves to the first space 13 of
the filter case 11 through the forward pores 17 of the forward
baftle plate 16. The blow-by gas moving to the first space 13
through the forward pores 17 is in contact with one surface of
the filter partition 40. In this case, one surface of the filter
partition 40 collects the engine oil EO contained in the con-
tacted blow-by gas.

The blow-by gas from which the engine oil EO is extracted
by the one surface of the filter partition 40 moves to the
second space 15 of the filter case 11 through the filter pores
46. In this case, the counterflow of the blow-by gas to the first
space 13 is prevented by the counterflow prevention hump 44
formed in the other surface of the filter partition 40.

The blow-by gas moving to the second space 15 is in
contact with the reverse baffle plate 18. Further, the blow-by
gas, which is in contact with the reverse baffle plate 18 moves
to the blow-by case 24 through the reverse pores 19. The
blow-by gas moving to the blow-by case 24 is supplied to the
suction system through the blow-by path 26. That is, the
blow-by gas is recirculated through the blow-by path 26.

In the meantime, the engine oil EO collected in the one
surface of the filter partition 40 is dropped on the lower
surface of the filter case 11 due to gravity or weight. Further,
the engine oil EO dropped on the lower surface of the filter
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case 11 is collected at the oil pan 30 through the forward
collection port 33 which communicates the first space 13 with
the inside of the oil pan 30.

Hereinafter, the reverse direction flow of the blow-by gas
will be described in detail with reference to FIG. 2. When the
pressure of the crank case 22 is decreased, the blow-by gas
staying in the blow-by path 26 and the blow-by case 24 moves
to the second space 15 of the filter case 11 through the reverse
pores 19 of the reverse baffle plate 18. The blow-by gas
moving to the second space 15 through the reverse pores 19 is
in contact with the other surface of the filter partition 40. In
this case, the other surface of the filter partition 40 collects the
engine oil EO contained in the contacted blow-by gas.

The blow-by gas from which the engine o0il is extracted by
the other surface of the filter partition 40 moves to the first
space 13 of the filter case 11 through the filter pores 46. In this
case, the counterflow of the blow-by gas to the second space
15 is prevented by the counterflow prevention hump 44
formed in the one surface of the filter partition 40.

The blow-by gas moving to the first space 13 is in contact
with the forward baffle plate 16. Further, the blow-by gas,
which is in contact with the forward baffle plate 16, moves to
the crank case 22 through the forward pores 17.

When the pressure of the crank case 22 is increased again,
the blow-by gas moving to the crank case 22 and the further
generated blow-by gas flow in the forward direction. Further,
the forward direction flow and the reverse direction flow of
the blow-by gas may be repeated according to a change in the
pressure of the crank case 22.

In the meantime, the engine oil EO collected at the other
surface of the filter partition 40 is dropped on the lower
surface of the filter case 11 by gravity or weight. Further, the
engine oil EO dropped on the lower surface of the filter case
11 is collected at the oil pan 30 through the reverse collection
port 35 through which the second space 15 communicates
with the inside of the oil pan 30.

As described above, according to various embodiments of
the present invention, the filter partition 40 collecting the
engine oil EO is used in both of the forward direction flow and
the reverse direction flow of the blow-by gas, so that it is
possible to increase a quantity of engine oil collected at the oil
pan 30. Accordingly, it is possible to decrease a quantity of
consumption of the engine oil EO. Further, a quantity of
engine oil EO contained in the fuel-air mixture is reduced, so
that it is possible to improve performance of the engine.

For convenience in explanation and accurate definition in
the appended claims, the terms “up” or “down”, “inside” or
“outside”, and etc. are used to describe features of the exem-
plary embodiments with reference to the positions of such

features as displayed in the figures.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for pur-
poses of illustration and description. They are not intended to
be exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible in light of the above teachings. The exemplary
embodiments were chosen and described in order to explain
certain principles of the invention and their practical applica-
tion, to thereby enable others skilled in the art to make and
utilize various exemplary embodiments of the present inven-
tion, as well as various alternatives and modifications thereof.
It is intended that the scope of the invention be defined by the
Claims appended hereto and their equivalents.
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What is claimed is:

1. An oil filter system for a vehicle, wherein the oil filter is
provided at a cylinder block of an engine for collecting an
engine oil from a blow-by gas generated in a crank case, the
oil filter system comprising:

ablow-by path configured to recirculate the blow-by gas so
that the blow-by gas generated in the crank case is com-
busted together with a fuel-air mixture;

a filter case that is a space formed between the crank case
and the blow-by path;

a filter partition disposed to divide the filter case into two
spaces, and configured to collect the engine oil con-
tained in the blow-by gas;

an oil pan mounted in the cylinder block for collecting the
engine oil that have been collected by the filter partition,

wherein the filter partition is formed to collect the engine
oil in a forward direction flow and a reverse direction
flow of the blow-by gas,

aforward baffle plate that spatially separates the crank case
from the filter case; and

a reverse baffle plate that spatially separates the filter case
from the blow-by path,

wherein the forward baffle plate and the reverse baffle plate
are formed with pores through which the blow-by gas
passes, and

wherein the filter partition includes:

a filter pore comprising a plurality of pores through
which the blow-by gas passes; and

a counterflow prevention hump protruding along a cir-
cumference of the filter pore,
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wherein the blow-by gas passing through the pores of the
forward baffle plate is in contact with one surface of
the filter partition, the blow-by gas passing through
the pores of the reverse baffle plate is in contact with
the other surface of the filter partition, and the filter
partition collects the engine oil when the blow-by gas
is in contact with the filter partition.

2. The oil filter system of claim 1, wherein the engine oil
collected at the filter partition is dropped by weight, and is
collected at the oil pan through an oil collection port.

3. The oil filter system of claim 2, wherein the oil collection
port includes a forward oil collection port facilitating collec-
tion of the engine oil that has been collected in the one surface
of the filter partition, and a reverse oil collection port facili-
tating collection of the engine oil that has been collected in the
other surface of the filter partition.

4. The oil filter system of claim 1, wherein the counterflow
prevention hump is formed to prevent a counterflow of the
blow-by gas passing through the filter pore when the blow-by
gas is the forward direction flow and/or the reverse direction
flow.

5. The oil filter system of claim 1, wherein the forward
baftle plate and the reverse baffle plate are integrally formed
with the cylinder block.

6. The oil filter system of claim 1, wherein the cylinder
block is formed such that a space in which the oil pan is
mounted, the crank case, the filter case, and the blow-by path
are spatially separated from each other.
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